® 



J) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 






@ Publication number : 0 570 1 02 A1 



12 



EUROPEAN PATENT APPLICATION 



(21) 


Application number : 93302557.9 


(si) int. ci. 5 : A61B 10/00, A61M 25/00 


(3) 


Date of filing : 31.03.93 






Priority : 12.05.92 US 881778 


Inventor: Zink, John N. 




3373 Kenzo Court 


® 


Date of publication of application : 


Mountain View, California 94040 (US) 




18.11.93 Bulletin 93/46 


Inventor : Schenken, Robert S. 






21502 Monarch Pass Drive 




Designated Contracting States : 


San Antonio, Texas 78255 (US) 




DE FR GB IT 


Inventor: Packard, Brian M. 






Route 2, Box 22A 




Applicant : OVAMED CORPORATION 


Monticello, Minnesota 55362 (US) 




525 University Avenue, Suite 600 


Inventor : Kagan, Jonathan 




Palo Alto, California 94301 (US) 


13845 Industrial Park Boulevard 




Plymouth, Minnesota 55441 (US) 




Inventor : Schatz, Richard A. 






17373 Circle Del Norte, Fairbanks Ranch 


@ Representative : Coxon, Philip 




Rancho Sante Fe, California 92067 (US) 


Eric Potter & Clarkson St Mary's Court St 




Mary's Gate 






Nottingham NG1 1LE (GB) 



CM 
O 



Q. 

LU 



(54) Delivery catheter. 

(57) A delivery catheter (10) for introducing living 
matter into a body passageway or cavity of a 
female mammal comprises a hollow, flexible, 
dual lumen catheter having substantially 
tubular-shaped collection chamber (44) for 
holding the living matter. An ejection port (48) is 
formed adjacent to the distal end (50) of the 
collection chamber and an actuator port (38) is 
formed at its proximal end (52). A guide tube 
(40) having a lumen (42), is positioned coaxial ly 
within the collection chamber with the respec- 
tive distal and proximal ends of the guide tube 
and the collection chamber joined together in 
fluid-tight sealing engagements. In an alternate 
embodiment, the lumina are separated to create 
a guide wire lumen (42) which is substantially 
parallel to a transfer lumen. Also, the distal end 
of the catheter is beveled to recess the opening 
of the guide wire lumen from the port of the 
collection chamber in the transfer lumen. In 
operation, the delivery catheter is inserted into 
the body passageway over a preposition ed 
guide wire (66). More specifically, the delivery 
catheter receives the guide wire through the 
lumen of its guide tube (40) to advance the 
delivery catheter along the guide wire. Once the 
ejection port (48) of the collection chamber is 
positioned at the desired site in the body pas- 
. sageway, fluid is introduced into the collection 
chamber through the actuator port (38) to eject 
the living matter through the ejection port and 
into the body passageway. The delivery catheter 
and the guide wire are then withdrawn from the 
passageway. 
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FIELD OF THE INVENTION 

The present invention generally pertains to devic- 
es for introducing matter into a body cavity. More spe- 
cifically, the present invention pertains to delivery 
catheters which can be guided through body passa- 
geways to deposit living matter or medication at a de- 
sired location in the passageway. The present inven- 
tion is particularly, but not exclusively, useful for de- 
positing fertilized eggs or gametes in the fallopian 
tubes of a female mammal to initiate gestation. 

BACKGROUND OF THE INVENTION 

It is well-known that infertility is a subject which 
has been of great interest and concern within the 
medical community. This is so, in part, because it is 
known that infertility may result for several reasons. 
For example, the male and female gametes may have 
different antibodies which prevent fertilization. Fur- 
ther, it may happen that the male has a low sperm 
count or that the female gamete is not capable of be- 
ing fertilized. There may also be mechanical factors 
involved. For instance, if the fallopian tubes of the fe- 
male have been impaired by a disorder or have been 
somehow blocked, such as by a tubal ligation, it will 
be necessary to deposit a fertilized egg directly into 
the uterus, rather than the fallopian tube, before 
there can be any possibility of gestation. 

Numerous procedures have been suggested to 
accomplish the intrafallopian transfer of zygotes or 
gametes. One of the more widely used and well- 
known medical procedures is laparoscopy. For lap- 
aroscopy, the fertilized egg is implanted in the distal 
third portion of the fallopian tube via a surgical pro- 
cedure which requires an incision in the abdominal 
wall of the female. Asyringe-iike device is then insert- 
ed through the incision to deposit a fertilized egg at 
the desired site within the fallopian tube. Laparosco- 
py, however, is a surgical operation with potential 
complications. For example, if the required surgical 
incision is not properly closed, the healing process 
may be unnecessarily prolonged. Moreover, as with 
any surgical procedure requiring operative incisions, 
a mandatory recuperation period in the hospital is re- 
quired. Also, as with other surgical procedures requir- 
ing operative incisions, there is relatively a greater 
risk of infection than with medical procedures that do 
not require operative incisions. 

It is known, however, that access into body pas- 
sageways need not necessarily require surgical oper- 
ative incisions and, instead, may be accomplished us- 
ing catheters. Indeed, catheter technology has devel- 
oped markedly in several areas of medical technolo- 
gy. Specifically, catheters are frequently used in car- 
diology. As an example, for transluminal coronary an- 
gioplasty, catheters are inserted into the cardiovas- 
cular system in order to remodel a blockage or ob- 



struction in the artery. Indeed, such a catheter is dis- 
closed and claimed in U.S. Patent No. 4,571,240 to 
Samson etal. for an invention entitled "Catheter Hav- 
ing Encapsulated Tip Marker". In accordance with the 

5 Samson et al. disclosure, a catheter is inserted into 
the coronary artery over a prepositioned guide wire 
until an inflatable balloon is positioned across the le- 
sion to be compromised. In another application, U.S. 
Patent No. 3,968,800, which issued to Vilasi for an in- 
fo vention entitled "Device for Insertion into a Body 
Opening" discloses a catheter-like device which is an 
essentially hollow tube which is useful as endotra- 
cheal tubes, bronchoscope, vascular and cervical di- 
lators and the like. Although these and other devices 

15 are exemplary of catheters and their varied uses, 
none of these devices are intended to deal with the 
problems associated with infertility. Further, they do 
not suggest the use of a catheter for depositing living 
matter into a body passageway for subsequent ges- 

20 tation. Importantly, the present invention recognizes 
a catheter can be used for delivering zygotes into the 
fallopian tubes of a female mammal without requiring 
operative incisions. 

For the specific application wherein the catheter 

25 is to be used for t he transfer of biological samples, liv- 
ing tissue, or pharmaceutical compositions into the 
fallopian tube of a female, there are additional factors 
to be addressed which deserve special consideration. 
First, there is the need to keep the catheter as small 

30 as possible. This is particularly important when a 
guide wire is to be used for proper insertion and pos- 
itioning of the catheter in a fallopian tube. Second, in 
view of the miniaturization requirement, there is also 
a need to facilitate positioning of the distal end of the 

35 catheter with matter to be transferred. Alignment of 
the catheter with the matter is necessary for aspira- 
tion of the matter into the collection chamber of the 
transfer catheter. And third, the small ness of a dual 
lumen catheter establishes a need to minimize the 

40 possibility that undesired capillary action may inad- 
vertently draw the matter to be transferred into the 
guide wire lumen rather than into the collection cham- 
ber of the transfer lumen. 

In light of the above, it is an object of the present 

45 invention to provide a catheter for introducing living 
matter into a body passageway. Another object of the 
present invention is to provide a delivery catheter that 
can accomplish intrafallopian transfer of zygotes on 
an outpatient basis. Still another object of the present 

so invention is to provide a catheter which can accom- 
plish intrafallopian transfer of zygotes through direct 
access of the catheter to the fallopian tube through a 
body orifice. Another object of the present invention 
is to provide a transfer catheter which allows the port 

55 of its collection chamber to be positioned in a manner 
which facilitates the aspiration of matter into the col- 
lection chamber of the catheter. Still another object of 
the present invention is to provide a delivery catheter 
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which reduces fluid friction forces in the transfer lu- 
men of the catheter during aspiration and expulsion 
of matter from the collection chamber and which min- 
imizes unwanted capillary action into the guide wire 
lumen of the catheter during aspiration. Yet another 
object of the present invention is to provide a delivery 
catheter that is relatively easy to operate, relatively 
simple to manufacture and comparatively cost- 
effective for its intended purposes. 

SUMMARY OF THE INVENTION 

A delivery catheter is provided to initiate gesta- 
tion by introducing living matter, such as zygotes or 
gametes, into the fallopian tubes of a female mam- 
mal. Additionally, the delivery catheter can be used to 
aspirate biological material from the fallopian tubes of 
a mammal to provide a natural culture media in which 
to fertilize eggs. In accordance with the present in- 
vention, such a delivery catheter comprises a hollow, 
flexible elongated guide tube which is formed with a 
lumen. A tubular-shaped collection chamber having a 
wall is disposed as a sheath in a surrounding relation- 
ship to the guide tube. In this surrounding relation- 
ship, the distal and proximal ends of the collection 
chamber are joined in respective fluid-tight seals with 
the distal and proximal ends of the guide tube. An 
ejection port is formed in the wall of the collection 
chamber adjacent to its distal end and an actuator 
port is formed in the wall of the collection chamber at 
its proximal end. The actuator port is engageable with 
a syringe or other fluid-injecting device to introduce 
fluid into the collection chamber. 

In operation, a guide wire is initially positioned 
through a body orifice and into the desired body pas- 
sageway; for example, through the vagina and cervix, 
and into the fallopian tube. Before insertion of the de- 
livery catheter into the body passageway, the deliv- 
ery catheter is primed by filling the collection cham- 
ber with fluid. Zygotes are then collected in the col- 
lection chamber and held therein near the ejection 
port. For insertion of the delivery catheter into the 
body passageway, the prepositioned guide wire is 
slidably received into the lumen of the guide tube and 
the guide tube and its associated collection chamber 
are then advanced along the guide wire. Once the 
ejection port of the collection chamber is positioned 
at the desired site in the body passageway, ejection 
of the living matter (i.e. the zygotes), or medication, 
from the collection chamber is accomplished by intro- 
ducing fluid into the collection chamber through the 
actuator port. 

In an alternate embodiment of the present inven- 
tion, the guide tube is eliminated and, instead, a guide 
lumen is formed into the sidewall of the collection 
chamber. Specifically, for this embodiment of the 
present invention, the collection chamber is still con- 
figured as a tubular-shaped member. The distal end 



of the collection chamber, however, is now either left 
open to form the ejection port, or is closed if the ejec- 
tion port is to be formed into the wall of the collection 

5 chamber. Further, a guide lumen is formed into a 
sidewall of the collection chamber with one opening 
of the guide lumen located at the distal end of the col- 
lection chamber and the other opening of the guide 
lumen located on the sidewall of the collection cham- 

10 ber. The guide lumen is dimensioned to receive the 
guide wire and, in the operation of this embodiment, 
the guide lumen is surroundingly engaged over the 
guide wire to advance the collection chamber along 
a prepositioned guide wire. 

is Another alternate embodiment of a delivery cath- 

eter in accordance with the present invention com- 
prises a hollow, flexible tubular-shaped collection 
chamber for holding the matter to be introduced. The 
distal end and the proximal end of this collection 

20 chamber are closed. For this embodiment of the de- 
livery catheter, as with the preferred embodiment, an 
ejection port is formed at the distal end of the collec- 
tion chamber and an actuator port, which is engage- 
able with a syringe or other fluid injecting device, is 

25 formed at the proximal end of the collection chamber. 
A guide catheter having a lumen for receiving the col- 
lection chamber is concentrically positionable around 
the collection chamber. 

For still another embodiment of the deliv- 

30 ery/transfer catheter of the present invention, the 
catheter is a dual lumen catheter which includes a 
guide wire lumen substantially parallel with a transfer 
lumen. The transfer lumen has a collection chamber 
with a port which is formed in fluid communication 

35 with the collection chamber at the distal end of the 
catheter body. The guide wire lumen has an opening 
at the distal end of the catheter body which is beveled 
relative to the port of the collection chamber. This ef- 
fectively recesses the opening of the guide wire lu- 

40 men from the port of the transfer lumen. The transfer 
catheter of this embodiment can also have an opaque 
distal end to facilitate visual positioning of the distal 
end when aspirating matter into the collection cham- 
ber. The portion of the distal end which is opaque 

45 need not be excessive and, indeed, should be suffi- 
ciently small to allow the user of the transfer catheter 
to be able to view the biological material held in the 
collection chamber. Alternatively, the transfer cathet- 
er can have a translucent or a transparent distal end 

so for this same purpose. Further, all embodiments of 
the present invention can include a syringe type de- 
vice connectable at the proximal end of the transfer 
lumen to draw matter into the chamber through the 
port of the collection chamber and to subsequently 

55 expel the matter therefrom. 

For the manufacture of the dual lumen embodi- 
ment of the transfer catheter according to the present 
invention, several definitive steps are required. First, 
an elongated catheter body having a distal end and a 
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proximal end is extruded with two lumina. One lumen 
is the guide wire lumen and it has a substantially cir- 
cular cross section for receiving a guide wire. The 
other lumen is a transfer lumen and it is extruded to 
initially have a substantially crescent shaped cross 
section. Next, a pin is inserted into the distal end of 
the crescent shaped transfer lumen and subsequent- 
ly withdrawn to simultaneously create a substantially 
cylindrical shaped collection chamber and a port into 
the collection chamber at the tip of the distal end of 
the catheter body. Finally, with the pin removed, the 
distal end of the catheter body is beveled across the 
circular shaped guide wire lumen to effectively recess 
its opening from the port of the collection chamber. 
Additionally, a connector can be attached to the prox- 
imal end of the transfer lumen for attaching an aspir- 
ating device, such as a syringe, in fluid communica- 
tion with the transfer lumen to aspirate matter into the 
collection chamber and to subsequently expel the 
matter from the collection chamber. 

In the operation of this embodiment, the guide 
catheter is initially positioned through the vagina and 
into the fallopian tube. The zygote-filled collection 
chamber is then slidably received into the lumen of 
the guide catheter and the collection chamber is ad- 
vanced along the guide catheter. Once the ejection 
port of t he collection chamber is positioned at t he de- 
sired site within the fallopian tube, ejection of the liv- 
ing matter is accomplished by introducing fluid into 
the collection chamber through the actuator port. 

Operation of the present invention also contem- 
plates the aspiration of biological material from the 
fallopian tube of a mammal to provide a natural culture 
media in which to fertilize eggs. To accomplish this 
task, the guide wire or guide catheter is inserted into 
the fallopian tube and the transfer catheter is subse- 
quently positioned along the guide wire or guide cath- 
eter with its distal end at a desired location in the fal- 
lopian tube. Material is then aspirated from the fallo- 
pian tube into the collection chamber and the transfer 
catheter is withdrawn. With the transfer catheter 
withdrawn from the fallopian tube, the collected ma- 
terial can then be discharged from the collection 
chamber and used as desired. 

The novel feature of this invention, as well as the 
invention itself, both as to its structure and its opera- 
tion, will be best understood from the accompanying 
drawings, taken in conjunction with the accompany- 
ing description, in which similar reference characters 
refer to similar parts, and in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic showing the present in- 
vention operatively positioned through a body 
passageway; 

Figure 2 is a perspective view of the preferred 
embodiment of the delivery catheter according to 



the present invention; 

Figure 3 is a cross-sectional view of the catheter 
as seen along the line 3-3 in Figure 2; 

5 Figure 4 is a cross-sectional view of the catheter 

as seen along the line 4-4 in Figure 2; 
Figure 5 is a perspective view of an alternate em- 
bodiment of the delivery catheter according to 
the present invention; 

10 Figure 6 is a cross-sectional view of a portion of 

the catheter as seen along the line 6-6 in Figure 
5; 

Figure 7 is a cross-sectional view of a portion of 
the catheter shown in Figure 5 with a flexible 

15 guide member; 

Figure 8 is a cross-sectional view of a portion of 
an alternate embodiment of the catheter shown 
in Figure 7 with a flexible guide member extend- 
ing from the distal end of the delivery catheter; 

20 Figure 9 is a cross-sectional view of a portion of 

another alternate embodiment of the present in- 
vention as would be seen along the line 3-3 in Fig- 
ure 2; 

Figure 1 0 is a plan view of a transfer catheter ac- 
25 cording to the present invention; 

Figure 11 is a cross sectional view of the distal 
end portion of the catheter as seen along the line 
11-11 in Figure 10; 

Figure 1 2 is a cross sectional view of the catheter 
30 as seen along the line 12-12 in Figure 11; and 

Figure 1 3 is a cross sectional view of the catheter 
as seen along the line 13-13 in Figure 11. 

DESCRIPTION OF THE PREFERRED 
35 EMBODIMENTS 

Referring initially to Figure 1, a delivery catheter 
according to the present invention is generally desig- 
nated 10 and is shown operatively positioned in a fe- 
40 male reproductive system 12. 

The portions of the female reproductive system 
12 shown in Figure 1 include the ovaries 14 in which 
ova 16 are produced, the fallopian tubes 18 in which 
fertilization is normally accomplished, and the cervix 
45 28 through which sperm must pass en route to their 
destiny with the ova in the fallopian tube 18. Under 
normal conditions of fertilization, ova 16 are con- 
veyed from the ovary 14 to the distal third portion 20 
of fallopian tube 18 by ciliated motion via the fimbria 
so 22 and fimbria ovarica 24. 

As shown in Figure 1 , delivery catheter 1 0 is posi- 
tioned through the os externium 26 of cervix 28 
through the uterus 30 and through the os 32 into the 
fallopian tube 18. When properly positioned, the dis- 
ss tal end 34 of delivery catheter 1 0 is located in the dis- 
tal third portion 20 of fallopian tube 18. Figure 1 also 
shows a syringe 36 engaged with actuator port 38. 

Referring now to Figure 2, it will be seen that the 
delivery catheter 10 comprises an elongated, flexible 
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guide tube 40 which is formed with a lumen 42. As 
shown, guide tube 40 is concentrically positioned in- 
side a tubular-shaped collection chamber 44 which is 
disposed as a sheath 46 in a surrounding relationship 
to guide tube 40. Further, it can be seen in Figure 2 
that collection chamber 44 is formed with an ejection 
port 48 near its distal end 50 and with an actuator port 
38 near its proximal end 52. As perhaps better appre- 
ciated with reference to Figure 3, the proximal end 52 
and distal end 50 of the collection chamber 44 are 
joined in respective fluid-tight seals 54 with the prox- 
imal end 58 and distal end 56 of guide tube 40. For 
purposes of the present invention, the fluid-tight 
seals 54, are made in any manner well-known in the 
pertinent art such as by gluing or solvent bonding. 

As will be seen in cross-reference between Fig- 
ures 2 and 3, the ejection port 48 is formed in the wall 
60 of collection chamber 44 adjacent to its distal end 
50. Preferably, ejection port 48 is sufficiently large 
enough to allow living matter to be safely ejected from 
delivery catheter 10. Preferably, ejection port 48 is 
circular and has a diameter 59 of approximately one 
half millimeter (0.5 mm). The actuator port 38 is also 
formed in the wall 60 of collection chamber 44 and, 
although shown in Figures 2 and 3 as being located 
adjacent or near the proximal end 52 of the collection 
chamber 44, the actuator port 38 can be formed any- 
where along wall 60 of collection chamber 44 in accor- 
dance with the desires of the operator. In any event, 
actuator port 38 has a fitting 64 which extends from 
the wall 60 of collection chamber 44 for engagement 
with a syringe 36 or other fluid-injecting device. Fig- 
ures 2, 3 and 4 also show that guide wire 66 is slidably 
received through the lumen 42 of guide tube 40. For 
purposes of the present invention, guide wire 66 may 
be any steerable or positionable guide wire that is 
well-known in the pertinent art Importantly, guide 
wire 66 must be capable of being properly positioned 
in the body passageway and is biologically compat- 
ible with the body. 

In an alternate embodiment of the present inven- 
tion, as shown in Figure 5, a delivery catheter, gen- 
erally designated 68, comprises a hollow, flexible tub- 
ular-shaped collection chamber 70 which can be in- 
serted through the lumen 74 of a guide catheter 72. 
More specifically, and as perhaps best seen in Figure 
6, the distal end 76 of collection chamber 70 is closed 
and has an ejection port 78 formed in wall 80 of col- 
lection chamber adjacent to this distal end 76. For this 
embodiment, an actuator port 82, shown in Figure 5, 
is formed in wall 80 at the proximal end 84 of collec- 
tion chamber 70 which is engageable with a syringe 
36 or other fluid- injecting device for purposes to be 
subsequently discussed in conjunction with the oper- 
ation of the present invention. As can be appreciated 
by reference to Figure 6, delivery catheter 68 is in- 
sertable through the lumen 74 of a guide catheter 72. 
Moreover, like guide wire 66, guide catheter 72 is 



steerable or positionable into a body passageway. 

As seen in Figure 7, a delivery catheter, generally 
designated 86, can include a flexible steering mem- 

5 ber 88 which is embedded within the wall 90 of col- 
lection chamber 70. More specifically, steering mem- 
ber 88 can be used and manipulated in a manner sim- 
ilar to that of guide wire 66. Thus, with a member 88 
incorporated as part of collection chamber 70, the col- 

10 lection chamber 70 can, itself, be positioned in the 
body passageway without using the positioning capa- 
bility of either a guide wire 66 or a guide catheter 72. 

Figure 8 shows an alternate embodiment for the 
delivery catheter of the present invention in which a 

15 guide element 96 extends from the distal end 98 of a 
collection chamber 44. The actual attachment of the 
guide element 96 to distal end 98 can be accomplish- 
ed by any means well-known in the pertinent art, such 
as by solvent bonding or heat bond ing. As intended for 

20 this embodiment of the present invention, guide ele- 
ment 96 can be present and used in a manner well- 
known in the pertinent art to place the collection 
chamber 44 of delivery catheter 10 through the in- 
tended body passageway. As will be appreciated by 

25 the skilled artisan, the guide catheter 92 can by used 
to assist in the proper positioning of the collection 
chamber 44. Importantly, if the guide catheter 92 ex- 
tends over ejection port 48 formed into the wall 90 of 
collection chamber 44, guide catheter 92 must be 

30 withdrawn in a proximal direction to expose the ejec- 
tion port 48 before any living matter or medications 
can be dispensed from collection chamber 44 through 
ejection port 48. 

In Figure 9, another embodiment of the present 

35 invention is shown in which the side wall 100 of col- 
lection chamber 44 is formed with a guide lumen 102. 
Specifically, guide lumen 102 has an opening 104 
which is positioned at the distal end 50 of collection 
chamber 44. Also, guide lumen 102 has another 

40 opening 106 which is located proximally along the 
sidewall 1 00 from opening 1 04 to form a passageway 
through which guide wire 66 can pass. With this con- 
figuration, the guide wire 66 can be prepositioned in 
the particular body passageway where collection 

45 chamber 44 is to be inserted and the collection cham- 
ber 44 can receive the guide wire 66 through the 
guide lumen 102. Collection chamber 44 is then ad- 
vanceable over guide wire 44 to position ejection port 
48 of collection chamber 44 at the desired location in 

so the body passageway. 

Referring now to Figure 10, another alternate 
embodiment for a delivery/transfer catheter in accor- 
dance with the present invention is shown and gen- 
erally designated 200. As shown, the transfer cathet- 

55 er 200 includes an elongated,, flexible, dual-lumen 
catheter body 202 which can be inserted into the fal- 
lopian tube 1 8 of a female mammal. A hub 204 at the 
proximal end 206 of catheter body 202 bifurcates the 
dual-lumen transfer catheter 200 into a guide wire 
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branch 208 and a fluid transfer branch 210. Both the 
guide wire branch 208 and the fluid transfer branch 
21 0 are each hollow tubes, and each has a respective 
connector 212,214 for access into the respective 5 
branches 208 and 210. 

As perhaps best appreciated by cross referenc- 
ing transfer catheter 200, as shown in Figure 10, with 
the cross sectional drawing of its distal end 216, as 
shown in Figure 11, it will be seen that catheter body 10 
202 is formed with a guide wire lumen 218 and a 
transfer lumen 220. As intended for the present inven- 
tion, guide wire lumen 21 8 is separate from fluid trans- 
fer lumen 220 and these lumina are substantially par- 
allel to each other. Further, guide wire lumen 218 is 15 
a continuation of hollow guide wire branch 208, and 
transfer lumen 220 is a continuation of hollow fluid 
transfer branch 210. 

Figure 11 shows that a collection chamber 222 is 
formed at the distal end of transfer lumen 220. More 20 
specifically, collection chamber 222 is substantially 
cylindrical in shape and is formed with a port 224 
which is located at the extreme distal tip 226 of cath- 
eter body 202. With cross reference to Figure 12, it 
will be seen that the portion of transfer lumen 220 25 
which is proximal to collection chamber 222 has a 
substantially crescent-shaped cross section. Figure 
1 3, on the other hand, shows that collection chamber 
222 has a substantially circular cross section. 

Referring again to Figure 11, it will be seen that 30 
guide wire lumen 218 is formed with an opening 228 
at the distal end 216 of catheter body 202. Addition- 
ally, it will be seen that opening 228 of guide wire lu- 
men 21 8 is angled with respect to port 224 of collec- 
tion chamber 222. The angle 230, which is a measure 35 
of the beveled relationship between opening 228 and 
port 224, is on the order of approximately thirty de- 
grees (30°). Importantly, this beveled relationship be- 
tween opening 228 and port 224 recesses opening 
228 from port 224 with at least two beneficial results. 40 
First, with. opening 228 recessed, port 224 is alone at 
the distal tip 226 of catheter 200. This facilitates the 
alignment of port 224 with matter, such as zygote 94, 
and makes it easier to aspirate this matter into collec- 
tion chamber 222. The visual alignment of port 224 45 
with matter to be transferred can be further facilitated 
by using an opaque material to make the distal end 
portion 216 of transfer catheter 200. Second, by re- 
cessing opening 228, the possibility that matter can 
be drawn into guide wire lumen 21 8 by unwanted ca- so 
pillary action is minimized. 

In the manufacture of transfer catheter 200, a 
catheter body 202 having a guide wire lumen 218 and 
a transfer lumen 220 is extruded using techniques 
well known in the pertinent art. Initially, after catheter 55 
body 202 has been extruded, transfer lumen 220 has 
a substantially crescent-shaped cross section 
throughout the entire length of catheter body 202. A 
pin (not shown) is then inserted into the fluid transfer 



lumen 220 at the distal tip 226 of the catheter body 
202. This pin is inserted into transfer lumen 220 ap- 
proximately two inches (2 in.), and then withdrawn to 
form both the collection chamber 222 and port 224 
into collection chamber 222. Hub 204 and bifurcated 
branches 208 and 210 can then be attached to prox- 
imal end 206 of catheter body 202 by any means well 
known in the pertinent art, such as by solvent bond- 
ing. 

For purposes of the present invention it is intend- 
ed that the outside diameter 232 of transfer catheter 
200 be less than 4 French (0.053 inches). Guide wire 
lumen 218 must, however, still be able to accommo- 
date an eighteen thousandths inch (0.018 in.) guide 
wire and the circular collection chamber 222 needs to 
have a diameter greater than five hundred microns. 

OPERATION 

In its operation, the delivery catheter 10 of the 
preferred embodiment is first primed with a biologi- 
cally compatible fluid, such as a saline solution, and 
a syringe 36 is operatively engaged to the actuator 
port 38 of collection chamber 44. The ejection port 48 
of collection chamber 44 is then placed in a container 
(not shown) which holds the zygotes 94 that are to be 
introduced into the fallopian tube 1 8, and the zygotes 
94 are drawn into collection chamber 44 through ejec- 
tion port 48 by proper operation of the syringe 36. It 
will be appreciated that delivery catheter 1 0 can also 
be primed with gametes instead of zygotes. 

The guide wire 66 is initially inserted through a 
body orifice, such as the vagina of a female mammal, 
and is disposed with its distal end 76 positioned in the 
distal third portion 20 of fallopian tube 18. The guide 
tube 40 of delivery catheter 10 is engaged with the 
guide wire 66 to slidabty receive guide wire 66 into the 
lumen 42 of the guide tube 40, and delivery catheter 
1 0 is then advanced into position along guide wire 66. 
With the ejection port 48 of collection chamber 44 
positioned in the distal third portion 20 of fallopian 
tube 18, ejection of zygotes 94 from collection cham- 
ber 44 is accomplished by introducing fluid into the 
collection chamber 44 through the actuator port 38. 
In accordance with the present invention, this intro- 
duction of fluid is accomplished by use of a syringe 36 
or other fluid- injecting device. 

In the operation of the alternate embodiment of 
the present invention, a guide catheter 72, rather 
than a guide wire 66, is used. For this embodiment, 
the priming of collection chamber 70, and the collec- 
tion of zygotes 94 into collection chamber 70 is ac- 
complished essentially as disclosed above for the 
preferred embodiment. Then, once guide catheter 72 
is prepositioned into the body passageway, the col- 
lection chamber 70 is inserted through the lumen 74 
of guide catheter 72 and advanced along guide cath- 
eter 72 until the distal end of the guide catheter 72 is 
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positioned through the vagina and into the distal third 
portion 20 of fallopian tube 18. Once the ejection port 
78 is positioned at the distal third portion 20 of fallo- 
pian tube 18, ejection of zygotes 94 is accomplished 
by introducing fluid into the collection chamber 70 
through the actuator port 38 by a syringe 36 or other 
fluid-injecting device. 

In the operation of the catheter 200 shown in Fig- 
ure 10, the distal tip 226 is positioned adjacent the 
matter to be transferred to the fallopian tube 18. The 
matter (e.g. zygote 94) is then aspirated into the col- 
lection chamber 222 through port 224. In order to in- 
sure that the gamete/zygote is not dropped during its 
transfer from a medium into the fallopian tube 18, it is 
advisable to aspirate a small air bubble into the col- 
lection chamber 222 to provide some buffer against 
an accidental expulsion of the matter. A guide wire 66 
is prepositioned into the fallopian tube 18 and the 
proximal end of guide wire 66 is inserted into the 
guide wire lumen 21 8 of transfer catheter 200. Trans- 
fer catheter 200 is then advanced along guide wire 66 
until distal end 216 is properly positioned in fallopian 
tube 18. A syringe 36 can then be activated to expel 
the matter from collection chamber 222 and into fal- 
lopian tube 18. Once the matter has been expelled 
from collection chamber 222, transfer catheter 200 is 
withdrawn from fallopian tube 18. 

It is to be appreciated that transfer catheter 200 
can be used for the transfer of several different kinds 
of matter. As indicated above, transfer catheter 200 is 
useful for depositing zygotes into a fallopian tube 18 
to impregnate a female. Transfer catheter 200 may 
also be used to transfer biological samples to or from 
the fallopian tube 18, and to transfer diagnostic and 
therapeutic drugs directly to the fallopian tubes. 

While the particular delivery catheter as herein 
shown and disclosed in detail is fully capable of ob- 
taining the objects and providing he advantages here- 
in before stated, it is to be understood that it is merely 
illustrative of the presently preferred embodiments of 
the invention and that no limitations are intended to 
the details of construction or design herein shown 
other than as described in the appended claims. 



Claims 

1 . A catheter for transferring matter which compris- 
es: 

a flexible cat heter body having a distal end 
and a proximal end, said catheter formed with a 
guide wire lumen juxtaposed with a transfer lu- 
men, said transfer lumen having a collection 
chamber with a port formed thereto at said distal 
end of said catheter body, and said guide wire lu- 
men having an opening at said distal end of said 
catheter body, said opening being beveled rela- 
tive to said port to effectively recess said opening 



of said guide wire lumen from said port of said 
transfer lumen; and 

means connectable at said proximal end of 
5 said transfer lumen for fluid communication 

therewith to draw said matter into said chamber 
through said port and subsequently expel said 
matter therefrom. 

10 2. A catheter as recited in claim 1 wherein said mat- 
ter is living tissue. 

3. A catheter as recited in claim 1 wherein said mat- 
ter is a pharmaceutical composition. 

15 

4. A catheter as recited in claim 1 wherein said mat- 
ter is a gamete/zygote. 

5. A catheter as recited in claim 4 wherein said port 
20 and said chamber are dimensioned to receive 

and hold a gamete/zygote for transfer from a me- 
dium in a holding substrate to the fallopian tube 
of a female mammal. 

25 6. A cat heter as recited in claim 5 further com prising 
a guide wire, said guide wire being preposition- 
able to establish access to the fallopian tube and 
dimensioned to be received into said guide wire 
lumen of said catheter for advancing said cathet- 

30 er over said guide wire and into the fallopian tube. 

7. A cat heter as recited in claim 6 wherein said distal 
end of said flexible catheter body is made of an 
opaque material to facilitate visual positioning of 

35 said distal end when drawing said gamete/zygote 

from said medium into said chamber. 

8. A catheter as recited in claim 1 wherein said 
means connectable for fluid communications 

40 with said transfer lumen is a syringe. 

9. A catheter as recited in claim 1 wherein said 
transfer lumen proximal to said collection cham- 
ber is substantially crescent shaped. 

45 

10. A catheter as recited in claim 1 wherein said 
transfer lumen is substantially parallel to said 
guide wire lumen and is separate therefrom to re- 
duce fluid friction in said transfer lumen during 

50 movement of fluid therethrough. 

11. A transfer catheter which comprises: 

a guide wire prepositionable into the fallo- 
pian tube of a female mammal; 
55 a dual lumen catheter body having a prox- 

imal end and a distal end, said dual lumina being 
a guide wire lumen for receiving said guide wire 
therethrough and a transfer lumen substantially 
parallel to said guide wire lumen, said transfer lu- 
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men being formed with a collection chamber hav- 
ing a port at said distal end of said catheter body 
and said guide wire lumen being formed with a 
beveled opening at said distal end to recess said 
opening from said port; and 

means engageable in fluid communication 
with said transfer lumen for aspirating matter into 
said collection chamber and expelling said matter 
from said collection chamber. 

12. A catheter as recited in claim 11 wherein said 
catheter body is flexible. 

13. A catheter as recited in claim 11 wherein said 
guide wire lumen is dimensioned to receive said 
guide wire to advance said catheter body into the 
fallopian tube. 

14. A catheter as recited in claim 11 wherein said 
matter is a gamete/ zygote. 



body across said opening of said circular shaped 
lumen to effectively recess said opening of said 
circular shaped lumen from said port of said col- 
5 lection chamber. 

19. A method as recited in claim 18 further compris- 
ing the step of attaching a connector to said prox- 
imal end of said transfer lumen for attaching an 
10 aspirating means in fluid communication with 

said transfer lumen to draw matter into said col- 
lection chamber and to expel said matter there- 
from. 

15 20. A method as recited in claim 19 wherein said 
guide wire lumen is substantially parallel to said 
transfer lumen and said distal end of said cathet- 
er body is made of an opaque material. 

20 21. A method as recited in claim 19 wherein said 
guide wire lumen is substantially parallel to said 
transfer lumen and said distal end of said cathet- 
er body is made of a translucent material. 



15. A catheter as recited in claim 14 wherein said port 
and said chamber are dimensioned to receive 
and hold said gamete/zygote for transfer from a 25 
medium in a holding substrate to the fallopian 
tube of a female mammal and wherein said distal 
end of said catheter body is made of an opaque 
material to facilitate visual positioning of said dis- 
tal end when drawing said gamete/zygote from 30 
said medium into said chamber. 
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16. A catheter as recited in claim 11 wherein said as- 
pirating means is a syringe. 

35 

17. A catheter as recited in claim 11 wherein said 
transfer lumen proximal to said collection cham- 
ber is substantially crescent shaped and is sepa- 
rate from said guide wire lumen to reduce fluid 
friction in said transfer lumen during movement of 40 
fluid therethrough. 

18. A method for manufacturing a transfer catheter 
which comprises the steps of: 

Extruding an elongated dual iumen cath- 45 
eter body having a distal end and a proximal end, 
one said lumen being a guide wire lumen having 
an opening at said distal end of said catheter 
body and having a substantially circular cross 
section for receiving a guide wire therethrough, so 
said other lumen being a transfer lumen having a 
substantially crescent shaped cross section for 
establishing fluid communication therethrough; 

inserting a pin into said distal end of said 
crescent shaped transfer lumen to create a sub- 55 
stantiatly cylindrical shaped collection chamber 
and to establish a port to said collection chamber 
at said distal end of said catheter body; and 

beveling said distal end of said catheter 
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